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(57)Abstract: 

PROBLEM TO BE SOLVED: To manage consumption of ink 
pertaining the recovery operation by pressure supplying ink to a 
recording head while closing a jet port with a cap and opening/closing 
the cap after a required pressure is reached thereby controlling the 
quantity of ink to be discharged. 

SOLUTION: Upon delivery of an instruction for recovering the 
operation of a recording head 1 , a cap opening/closing frame 32 is 
driven to close the jet port of the recording head 1 with a cap 4. 
Consequently, an atmospheric opening valve 16 is closed and a pump 
18 is driven to expose the inside of the recording head 1 to a high 
pressure. Subsequently, the valve 16 is opened and rubbing operation 
is performed by a specified number of times. Thereafter, an ink mass 
adhering to the cap 4 is scraped by the scraper 22 of a waste ink 
container 20 and absorbed to an absorber 21a. After the cap 4 is 

retracted and separated from the jet port, the valve 16 is closed and the pump 18 is driven at a low 
pressure to apply a low pressure for a set time to the recording head 1 and a subtank. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet recording device which gives the pressure variation generated by inputting a driving signal into 
a pressure generating means to the ink filled up by the pressure room, breathes out ink from the delivery which is open 
for free passage in said pressure room, and forms a record dot The recording head which performs the regurgitation of 
the ink which carried out two or more trains arrangement of the delivery which has arranged two or more said 
deliveries in the direction of a vertical, and have been arranged in said direction of a vertical, The ink supply container 
which stores the ink supplied to said recording head, and the ink supply means which bears the passage which supplies 
ink to said recording head, A pump means to feed ink from said ink supply container to said recording head, It has the 
cap means equipped with the cap which sticks to the delivery of said recording head and closes a delivery. In the upper 
limit section of said cap In the cap which is equipped with a crevice which becomes lower than the upper limit of the 
field which sticks to the delivery of said recording head and closes a delivery, sticks to the delivery of said two or more 
trains, and closes a delivery The process which has a slot between the parts which contact the delivery of each of said 
two or more trains, and seals the delivery of said recording head with said cap means, The process which feeds the ink 
of said ink supply container to said recording head with said pump means after sealing said delivery, The cap means 
closing motion process which carries out setup-time closing motion of said cap means after said interior of a recording 
head is in a fixed pressure condition, The process which returns the internal pressure of said recording head to a normal 
state after closing said cap means, A setup-time halt of the process which isolates said cap means and said delivery, and 
said pump means is carried out. The ink jet recording device characterized by performing recovery action which 
consists of a process which feeds ink in said head by making the pressure of said pump means into the low voltage 
force rather than feeding by said pump means after sealing the account delivery of back to front. 
[Claim 2] Said ink jet recording device is an ink jet recording device according to claim 1 characterized by having a 
temperature detection means to detect environmental temperature, and the feeding time amount of said low voltage 
force changing with detection results of said temperature detection means. 

[Claim 3] The feeding time amount of said low voltage force is an ink jet recording device according to claim 2 
characterized by the ******** from the case where the direction when said environmental temperature is high is low. 
[Claim 4] The ink jet recording device according to claim 1 characterized by carrying out the regurgitation of the ink 
from said delivery at the time of the process which seals the delivery of said recording head with said said cap means. 
[Claim 5] The ink jet recording device according to claim 4 characterized by the frequency at the time of carrying out 
the ink regurgitation at the time of the process which seals the delivery of said recording head being a frequency below 
one half of the maximum response frequency of said recording head. 

[Claim 6] The ink jet recording device according to claim 1 characterized by carrying out the regurgitation of the ink 
from said delivery after the process which opens said delivery with said cap means. 

[Claim 7] The ink jet recording device according to claim 6 characterized by dividing into at least 2 times or more the 
regurgitation of the ink from said delivery after the process which opens said delivery, and carrying it out. 
[Claim 8] The ink jet recording device according to claim 1 characterized by inputting said driving signal into said 
pressure generating means in the process which feeds the ink of said ink supply container to said recording head with 
said pump means after sealing said delivery. 

[Claim 9] The ink jet recording device according to claim 1 characterized by ink inputting [ which does not come to 
carry out the regurgitation ] a driving signal into said pressure generating means from said delivery in the process 
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which feeds ink in said head by making the pressure of said pump means into the low voltage force. 
[Claim 10] The ink jet recording device according to claim 1 characterized by the counts which open said cap means 
said setting time by the detection result of said temperature detection means in the cap means closing motion process 
opened setting time differing. 

[Claim 1 1] The ink jet recording device according to claim 1 characterized by the working speeds which open said cap 
means said setting time by the detection result of said temperature detection means in the cap means closing motion 
process opened setting time differing. 

[Claim 12] The ink jet recording device according to claim 1 characterized by dividing into at least 2 times or more 
said feeding at the process which feeds the ink of said ink supply container to said recording head with said pump 
means after sealing said delivery, and carrying it out. 

[Claim 13] The ink jet recording device according to claim 1 characterized by dividing into at least 2 times or more 
said feeding at the process which feeds ink in said head by making the pressure of said pump means into the low 
voltage force, and carrying it out. 

[Claim 14] The ink jet recording device according to claim 1 characterized by making that judgment whose ink in said 
ink supply container is an ink-end at the time of the process which feeds the ink of said ink supply container to said 
recording head with said pump means after sealing said delivery. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has an ink jet recording head, and relates to the ink jet printer which breathes 
out ink to a record medium in accordance with record data, and forms an image, and the ink jet type recording device 
which carried the ink jet recording head and enabled record by the high consistency. 
[0002] 

[Description of the Prior Art] In an ink jet recording device, from the delivery with which held ink in the ink supply 
container and the recording head was equipped, ink is breathed out and an image is formed. 

[0003] The ink jet recording device has the outstanding descriptions, such as silence at the time of record, high-speed 
printing nature, and high image quality. 

[0004] However, when air bubbles mix in the interior of said recording head, the record failure that the regurgitation of 
said ink is no longer performed normally is generated. Generating of said record failure will spoil the high image 
quality which is one of said the descriptions. 

[0005] Moreover, said record failure is generated also by thickening of the ink near the delivery, adhesion of the paper 
powder by the record medium near [ said ] the delivery, and other adhesion of a foreign matter etc. 
[0006] When said record failure occurs, formation of an image must be suspended on the way and recovery action for 
returning a record failure to normal must be performed. Since said recovery action suspends formation of an image on 
the way as mentioned above, it will spoil the high-speed printing nature which is one of said the descriptions. 
[0007] Although, as for a line, an image should just recover said recovery action certainly once, when recovery goes 
wrong, said recovery action must be performed again. Then, the time amount concerning recovery will be taken 
unnecessarily, and also said high-speed printing nature will be spoiled. Moreover, the fault of consuming a useless 
record medium by failure in said recovery is produced. 

[0008] Moreover, when it colorizes using two or more ink colors called Y, M, C, and K (yellow, a Magenta, cyanogen, 
black) in ink, other ink colors may mix in said delivery which bears the regurgitation of each ink by recovery action. If 
said mixing occurs, a color mixture phenomenon will occur and it will become impossible to form the image of a 
normal color. 

[0009] Therefore, a color mixture phenomenon is not generated by one recovery action, and it is necessary to consider 
as the recovery action which returns a record failure to normal certainly. 

[0010] There is the approach of pressurizing the air space of an ink supply container by the booster pump like JP,60- 
13556,A as the approach of recovery action for said record failure in the conventional ink jet recording device. It is the 
configuration which make the ink supplied to said recording head generate high pressure, and the ink thickened from 
the delivery is made to flow out, and carries out image recovery. Moreover, since the pump has the composition of not 
contacting ink, it excels in the field of the dependability of a pump. 

[001 1] Moreover, there is JP,3-184872,A as the approach of other recovery action. This ink jet recording apparatus is 
equipped with a circulation supply means to have a pump for ink pressurization, and a bulb. Moreover, it is the 
configuration which is equipped with a means to detect the condition of said ink jet recording apparatus, and controls 
the actuation timing of said pump for ink pressurization and bulb according to said condition. Moreover, tailing of the 
ink is discharged and carried out from a delivery at the time of the circulation actuation by said circulation supply 
means. Moreover, foreign matters, such as ink which fixed near the delivery by long-term neglect etc., dissolve by 
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dipping in the liquid absorbed by the liquid absorber arranged at the capping means. 

[0012] It is supposed that optimal recovery action can be performed according to the condition of an ink jet recording 
device by doing in this way. This ink jet recording apparatus is excellent in the point of carrying out optimal recovery 
action according to the condition of an ink jet recording apparatus. 
[0013] 

[Problem(s) to be Solved by the Invention] By the approach of pressurizing the air space of an ink supply container by 
the booster pump as mentioned above, raising to a pressure required in order to recover a record failure will take time 
amount. Furthermore, ink flows also out of the delivery which is performing normal record gradually until it reaches a 
required pressure. Therefore, many unnecessary ink will be consumed by recovery action. 

[0014] Moreover, in order to recover an image only by discharge of the ink from a delivery as mentioned above in the 
case of the approach of detecting the condition of an ink jet recording apparatus and controlling the actuation timing of 
the pump for ink pressurization, and a bulb, remarkable unnecessary ink will be consumed by recovery action. 
[0015] Thus, if there is much consumption of unnecessary ink in recovery action, the ink in an ink supply container 
will be consumed vainly. Then, the ink which should be used for forming the image which is the original purpose of an 
ink jet recording device will be consumed vainly. 

[0016] Moreover, although there is no problem if it is ink excellent in remelting nature when dipping the fixing ink 
which adhered near the delivery in a liquid and dissolving, the ink which is hard to remelt will take time amount most 
by the dissolution. Then, the time amount concerning recovery action will become long unnecessarily. 
[0017] Moreover, in order to colorize as mentioned above, when the ink of two or more colors is used, ink is mixed by 
discharge of said ink and color mixture ink is generated. If said color mixture ink adheres near said delivery and mixes 
in the ink in said delivery, said color mixture phenomenon will occur. Then, the image of a color normal as mentioned 
above is no longer formed. 

[001 8] Moreover, when consumption of said ink is lessened, by recovery action, about [ not recovering in a normal 
image ] and said color mixture ink becomes easy to remain near said delivery, and generating of said color mixture 
phenomenon will be more remarkable. 

[0019] Moreover, if it is the configuration of an ink supply system like these JP,60-13556,A and J?,3-184872,A, since 
the former pressurizes the air space of an ink supply container by the booster pump, it will produce variation in the time 
amount raised to a pressure required for recovery action. Moreover, the latter will change welding pressure a lot by the 
variation in passage resistance of a supply system etc. Therefore, it is difficult for both sides to manage the discharge of 
the ink from the delivery of few range. 

[0020] Therefore, it is very difficult to manage ink consumption fewer in the above-mentioned official report, and to 

also discharge the air in passage outside the passage of a recording head. 

[0021] Here, whippability of the ink used for an ink jet recording device is explained. 

[0022] In these days, in order to raise the above-mentioned high printing nature further, the densification of said 
recording head and a miniaturization are accelerated. Therefore, said recording head must form a still clearer image by 
the little ink regurgitation from a delivery. There is the approach of adding in ink solvents, such as a surfactant for 
raising the permeability to a record medium to the ink used for an ink jet recording device as this way stage. Said 
surfactant tends [ very ] to foam. 

[0023] Therefore, ink itself will very become easy to foam if a surfactant is added in ink. Therefore, it is necessary to 
carry out image recovery certainly also in such ink that is easy to foam in said recovery action. 
[0024] Then, the place which this invention is made in view of these technical problems, and is made into the purpose 
By opening and closing a cap so that the discharge of the ink suitable for the purpose may be obtained, after feeding ink 
to a recording head and raising to a required pressure, and controlling the discharge of the ink from a delivery, after the 
cap stuck to a delivery has closed the delivery The ink consumption concerning recovery action can be managed, and a 
color mixture phenomenon does not occur by recovery action, but it is in offering the ink jet recording device which 
can be held in the condition which can form an always normal image. 
[0025] 

[Means for Solving the Problem] The recording head which performs the regurgitation of the ink which carried out two 
or more trains arrangement of the delivery which the ink jet recording device of this invention has arranged two or 
more deliveries in the direction of a vertical, and have been arranged in said direction of a vertical, An ink supply 
container, an ink supply means, and a pump means to feed ink from said ink supply container to said recording head, It 
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has the cap means equipped with the cap which sticks to the delivery of said recording head and closes a delivery. In 
the upper limit section of said cap In the cap which is equipped with a crevice which becomes lower than the upper 
limit side of the side which sticks to the delivery of said recording head and closes a delivery, sticks to the delivery of 
said two or more trains, and closes a delivery The process which has a slot between the parts which contact the delivery 
of each of said two or more trains, and seals the delivery of said recording head with said cap means, The process 
which feeds the ink of said ink supply container to said recording head with said pump means after sealing said 
delivery, The cap means closing motion process which carries out setup-time closing motion of said cap means after 
said interior of a recording head is in a fixed pressure condition, The process which returns the internal pressure of said 
recording head to a normal state after closing said cap means, A setup-time halt of the process which isolates said cap 
means and said delivery, and said pump means is carried out. Recovery action which consists of a process which feeds 
ink in said head by making the pressure of said pump means into the low voltage force rather than feeding by said 
pump means after sealing the account delivery of back to front is performed. Said ink jet recording device is equipped 
with a temperature detection means to detect environmental temperature. The feeding time amount of said low voltage 
force changes with detection results of said temperature detection means. The feeding time amount of said low voltage 
force is longer than the case where the direction when said environmental temperature is high is low. At the time of the 
process which seals the delivery of said recording head with said said cap means Ink from said delivery at the time of 
the process which seals the delivery of discharge and said recording head The frequency at the time of carrying out the 
ink regurgitation is a frequency below one half of the maximum response frequency of said recording head. After the 
process which opens said delivery with said cap means, ink from said delivery Discharge, Divide into at least 2 times 
or more the regurgitation of the ink from said delivery after the process which opens said delivery, and it is carried out. 
In the process which feeds the ink of said ink supply container to said recording head with said pump means after 
sealing said delivery In the process which inputs said driving signal into said pressure generating means, and feeds ink 
in said head by making the pressure of said pump means into the low voltage force In the cap means closing motion 
process of ink inputting [ which does not come to carry out the regurgitation ] a driving signal, and opening said cap 
means from said delivery setting time to said pressure generating means In the cap means closing motion process of the 
counts opened said setting time by the detection result of said temperature detection means differing, and opening said 
cap means setting time The working speeds opened said setting time by the detection result of said temperature 
detection means differ. The process which feeds the ink of said ink supply container to said recording head with said 
pump means after sealing said delivery, The process which divides said feeding into at least 2 times or more, carries it 
out, and feeds ink in said head by making the pressure of said pump means into the low voltage force, After dividing 
said feeding into at least 2 times or more, carrying it out and sealing said delivery, the ink in said ink supply container 
is characterized by making that judgment which is an ink-end at the time of the process which feeds the ink of said ink 
supply container to said recording head with said pump means. 
[0026] 

[Embodiment of the Invention] Then, below based on the example illustrating the detail of this invention, it explains. 
[0027] Drawing 1 shows one example of this invention. The sign 1 in drawing is a recording head, and it is equipped 
with the nozzle plate 400 by which the below-mentioned delivery 401 for [ below -mentioned ] carrying out the ink 
regurgitation was punched. The delivery 401 is carrying out two or more trains arrangement of said two or more 
deliveries 401 for every color of the ink which arranges in the direction of a vertical, and is used for this example. [ two 
or more ] In this example, in order to colorize, the ink of two or more colors called Y, M, C, and K (yellow, a Magenta, 
cyanogen, black) was used. 

[0028] Moreover, in the recording head 1, a pressure generating means counters and is arranged at each of two or more 
above-mentioned deliveries 401. An electric machine sensing element etc. can be used for said pressure generating 
means. Moreover, said ink regurgitation is performed in the recording head drive circuit which is not illustrated being 
connected and a recording head 1 inputting a driving signal into a recording head 1 from said recording head drive 
circuit. 

[0029] An image is formed in a record medium by performing said ink regurgitation alternatively, a recording head 1 
being carried in carriage 2, and moving in the guide shaft 3 top. 

[0030] The ink pack 1 1 currently installed in the recording head 1 and the ink supply container 10 is opened for free 
passage by the ink passage 13. In addition, the ink pack 1 1 is arranged so that height more nearly horizontal than a 
recording head 1 and the below-mentioned subtank 30 may become low. 
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[0031] Moreover, the subtank 30 is connected to the recording head 1 through the ink passage 14. Sensors 36 and 41 
possess on the subtank 30, and if the inside of the subtank 30 is filled with ink 40, if it decreases, it has ink-full and the 
structure where a sensor 41 detects an ink-low, by the sensor 36. Photosensor, an interrupter, etc. can be used for 
sensors 36 and 41. 

[0032] Moreover, the subtank 30 is equipped with the air vent 37. In accordance with time amount, the air bubbles 
which exist in the ink 40 in the subtank 30 form an air space 38. If the detection condition of the above-mentioned ink- 
full continues by pressurization of the below-mentioned high-pressure force, the air of an air space 38 is becoming the 
structure discharged to atmospheric air gradually through the air vent 37. 

[0033] Moreover, the ink supply container 10 is equipped with the atmospheric-air clear aperture 17, and it has the 
composition that the atmospheric-air open valve 16 can perform closing motion to atmospheric air easily. The easy 
solenoid valve of closing motion control etc. can be used for the atmospheric-air open valve 16. 
[0034] The atmospheric-air open valve 16 performs a switching action according to the recovery action mentioned 
later. The pump 18 is connected to the air space 12 in the ink supply container 10 through the air passage 19. The air 
pump of a diaphragm type etc. can be used for a pump 18. 

[0035] Moreover, it has the structure of the recording head 1 being equipped with the thermistor 39, and detecting 

environmental temperature. 

[0036] An ink supply means is explained here. 

[0037] At the time of formation of an image, the ink 40 in the subtank 30 is supplied by the capillary tube force of a 
delivery through the ink passage 14 with consumption of the ink by said ink regurgitation. 

[0038] The ink 40 in the subtank 30 decreases in number by said ink regurgitation. Then, a sensor 41 detects an ink-low 
as mentioned above. Said ink - If low detection is performed, the atmospheric-air open valve 16 will be closed, the low 
voltage force with a pump 18 will be pressurized, and the ink 15 in the ink pack 1 1 will be fed on the subtank 30. If the 
above-mentioned sensor 36 detects ink-full by feeding by the pressurization of said low voltage force, a pump 18 will 
stop the pressurization of said low voltage force, and will open the atmospheric-air open valve 16. Then, the ink 40 in 
the subtank 30 decreases in number gradually by flow to the ink regurgitation and the ink pack 1 1 . Then, a sensor 41 
detects an ink-low again. 

[0039] Thus, as long as ink 15 is in the ink pack 1 1, in the subtank 30, ink 15 always required for formation of an 
image is fed from the ink pack 1 1, and it will be in the condition of filling up with ink 40. 

[0040] Moreover, drawing 1 is a configuration in a non-image formation field. This field is the position in readiness of 
a recording head 1, and is a field which performs recovery action of a recording head 1 further. The cap means and the 
waste ink recovery means are installed in this field. 

[0041] Next, a configuration and actuation are explained about a cap means. Drawing 2 is the explanatory view 
showing actuation of a cap means. 

[0042] The sign 4 in drawing is a cap, is stuck to the nozzle plate 400 of the above-mentioned recording head 1, and 
takes up a delivery 40 1 . 

[0043] The sign 3 1 in drawing 2 is a fixed object, and the cap 4 is being fixed. Furthermore, the fixed object 3 1 is 
installed in the cap closing motion frame 32. 

[0044] the driving source and the transfer device which the cap closing motion frame 32 is not illustrated » a core 
[ supporting point / 0 ] - being pivotable (drawing Nakaya mark E) - it is constituted and a switching action is carried 
out for cap 4 to the delivery 401 of a recording head 1 ( drawing 2 (a), (b)). Usually, it is in the condition of drawing 2 
(a) during formation of an image, or standby, and the cap 4 has opened spacing to the recording head 1 . 
[0045] moreover, the driving source and the transfer device which the cap rocking lever 34 is not illustrated, either - a 
core [ supporting point / 0 ] — being pivotable (drawing Nakaya mark F) - it is constituted and the cap fixed object 3 1 
is rocked through the connection lever 35. The cap fixed object 3 1 which fixed the cap 4 is actuation of the cap rocking 
lever 34, and moves the delivery side of a recording head 1 up and down along the slot 33 of the cap closing motion 
frame 32 ( drawin g 2 (b), (c)). 

[0046] Moreover, the repeat of the actuation to which the guide shaft 3 top is moved for the recording head 1 carried in 
carriage 2 after the above-mentioned cap 4 has closed the delivery 401 (the direction of the drawing 2 space table flesh 
side) is operated. A delivery 401 performs disconnection and cutoff to atmospheric air by performing said actuation, 
and rubbing actuation (the below-mentioned notation SI 09) is carried out. 

[0047] Next, explanation about a waste ink recovery means is given. The sign 20 in drawing is a waste ink container, 
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and is installed down the recovery action field of a recording head 1 . The scraper 22 is formed in order to wipe off the 
below-mentioned ink lump 410 adhering to cap 4. Absorber 21a is for absorbing and holding the ink lump 410 which 
wiped off with the scraper 22, and absorber 21b is used in order to clean cap 4. 

[0048] In addition, the above-mentioned pump 1 8 has the composition that pumping pressure changes to the high- 
pressure force and the low voltage force according to the pressure change [ which is not illustrated ] device it was 
connected [ change / cap / 4 ]. When a delivery 401 is closed by cap 4 and the high-pressure force and a delivery 401 
are wide opened by atmospheric air, it consists of this examples so that it may become the low voltage force. 
[0049] Drawing 3 (a) is the explanatory view showing one example of cap 4. 

[0050] Cap 4 is stuck to the nozzle plate 400 of the above-mentioned recording head 1, and takes up a delivery 401 On 
cap 4, it has the heights 184-188 which contact the delivery 401 of the above-mentioned of a recording head 1 which 
carried out two or more trains array. 

[0051] In this example, Heights 184 and 185K (black) and heights 186, 187, and 188 are formed so that the delivery 
401 which carries out the regurgitation of each ink of C (cyanogen), M (Magenta), and Y (yellow), respectively may be 
contacted. 

[0052] Moreover, crevices 190-193 are formed among heights 184-188. Furthermore, the upper limit section of heights 
184-188 is contacted as mentioned above in a delivery 401, and the crevices 284-288 which become lower than the 
upper limit of the field of the side which takes up a delivery 401 are formed. 

[0053] The J1S degree of hardness 40 thru/or the elasticity elastic body of 60 degrees of cap 4 are desirable. This 
example is using silicon system rubber excellent in the chemical resistance of 45 degrees of hardness. Moreover, 
chloroprene rubber etc. can be used for the quality of the material of cap 4. 

[0054] Drawing 4 is a flow chart which shows the sequence about the recovery action of a recording head 1 . If a 
recovery action instruction is taken out with step SI 00, the cap closing motion frame 32 will be driven and cap 4 will 
close the delivery 401 of a recording head 1 (SI 01). At this time, as for the passing speed of cap 4, considering as 1 .0 
thru/or 2.0 mm/sec is desirable in order not to break the meniscus formed in the below -mentioned delivery 401 . 
[0055] The atmospheric-air open valve 16 is closed by SI 02, and the inside of an ink supply container is made sealing. 
Next, a pump 18 is driven (high-pressure force) and the inside of a recording head 1 is made into the high-pressure 
force (S 103). As for the high-pressure force, it is desirable to be referred to as +0. 1 5xE5 thru/or 0.3xE5Pa to 
atmospheric pressure. 

[0056] If the subtank 30 detects the above-mentioned ink-full by the sensor 36 less than [ of a timer SI 04 / setup-time 
Tl ] (this example 30 sec(s)), the high-pressure force between the setup times of a timer S 106 will join a recording 
head 1 and the subtank 30. 

[0057] When a sensor 36 does not detect the above-mentioned ink-full at this time, a halt (S201) and the atmospheric- 
air open valve 16 are opened for the drive of a pump 1 8 (S202), the condition that the setup-time cap 4 of a timer S203 
closed the delivery 401 is held, the cap closing motion frame 32 is driven after that, and cap 4 and a delivery 401 are 
isolated. 

[0058] At this time, the sensor 36 has not detected ink-full as mentioned above. (That is, a condition with the amount 
[ required for formation of an image ] of ink inadequate for the ink pack 11, i.e., ink, - And (S205) it is a condition.) At 
this time, an ink-end is displayed on a user with the display panel with which the ink jet recording device of this 
invention which is not illustrated was equipped. 

[0059] A pump 18 is suspended after the above-mentioned timer SI 06 (S107), the atmospheric-air open valve 16 is 

opened (S108), and only the count Nl of a count SI 10 performs rubbing actuation (SI 09). As for the working speed 

when performing rubbing actuation (S109), considering as 5 thru/or 10 mm/sec is desirable in order to secure the 

removal nature of the fixing ink adhering to the below -mentioned nozzle plate 400, and a foreign matter. 

[0060] The condition that the setup-time cap 4 of a timer Sill closed the delivery 401 is held, and wiping actuation 

which drives the cap closing motion frame 32 and opens a delivery 401 from cap 4 is performed after that (SI 12). The 

ink lump 410 which adhered to the 400th page of the below-mentioned nozzle plate by this is wiped off. 

[0061] After wiping actuation (SI 12) is performed, with the scraper 22 of the waste ink container 20, the ink lump 410 

adhering to cap 4 is written, and is absorbed by absorber 21a. The front face of cap 4 is rubbed against absorber 21b, 

and is cleaned. 

[0062] Moreover, the bottom of a recording head 1 is equipped with the seal head 50, and the ink lump 410 which hung 
down to the recording head 1 side by wiping actuation (SI 12) is absorbed by absorber 21a through a scraper 22. The 
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J1S degree of hardness 20 thru/or the elasticity elastic body of 30 degrees are desirable on the seal head 50. This 
example is using silicon system rubber excellent in the chemical resistance of 25 degrees of hardness. 
[0063] Subsequently, the cap closing motion frame 32 is driven and it will be in the condition that evacuated the cap 4 
to the condition of drawing 2 (a), and the cap (SI 15) 4 and the delivery 401 were isolated. At this time, as for the rate to 
which the cap closing motion frame 32 is made to slide below, considering as 1 .0 thru/or 2.0 mm/sec is desirable in 
order not to break the meniscus of the below-mentioned delivery 401. 

[0064] Then, the condition is held the setting time of a timer SI 13, the atmospheric-air open valve 16 is closed after 
that (SI 14), a pump 18 is driven (low voltage force) (SI 15), and the setup-time low voltage force of a timer SI 16 is 
applied to a recording head 1 and the subtank 30. At this time, since the delivery 401 is wide opened by atmospheric 
air, if the pressure of a pump 18 is applied too much highly, from a delivery 401, ink will flow out and it will consume 
unnecessary ink. It is desirable to set the low voltage force with a pump 18 to +0.02xlOE5 thru/or 0.04xlOE5Pa to 
atmospheric pressure, for preventing this. 

[0065] Then, a pump 18 is suspended (SI 17), the atmospheric-air open valve 16 is opened (SI 18), and recovery action 
is ended (SI 19). 

[0066] Explanation still more detailed here about the above-mentioned wiping actuation (S 1 1 2) is given. Drawing 5 is 
the explanatory view showing the above-mentioned wiping actuation (SI 12). 

[0067] The sign 400 in drawing is the nozzle plate with which the recording head 1 was equipped, and two or more 
deliveries 401 mentioned above are punched. In addition, drawing 5 is the sectional view showing one train in the 
delivery 401 by which two or more trains arrangement was carried out in the above-mentioned direction of a vertical. 
[0068] The heights 187 and the nozzle plate 400 of cap 4 are contacted, and wiping actuation (SI 12) is carried out 
when heights 187 move below with relative velocity V. Three or less mm/sec of relative-displacement rates V of a 
nozzle plate 400 and heights 187 is desirably made into 1 or less mm/sec. 

[0069] Heights 187 move by the above-mentioned rubbing actuation (SI 09) to near the delivery 401 which contacts the 
adjacent heights 186 and 188. Then, the ink of an adjacent different color is mixed and color mixture ink is generated. 
[0070] In addition, at this time, the inside of a recording head 1 is in the condition of the high-pressure force with the 
pump 18. Therefore, in case a delivery 401 is wide opened by atmospheric air, ink flows out from a delivery 401. 
Therefore, said color mixture ink does not trespass upon a delivery 401 by rubbing actuation (SI 09). 
[0071] Like, after the ink lump 410 which illustrated and which has said color mixture ink in wiping actuation (SI 12) 
has remained in the upper part of heights 187, it may be carried out. However, in this example, since it has a crevice 
287, the ink lump 410 at the time of wiping actuation (SI 12) flows to the crevice 287. Therefore, a color mixture 
phenomenon does not occur in said color mixture ink. 

[0072] although the explanation about the above-mentioned wiping actuation (SI 12) followed heights 187 - other 
heights 1 84- even if 186 and 188 are the cases where wiping actuation is performed in contact with a nozzle plate 400, 
it is clear to do the same operation so. 

[0073] In addition, drawing 3 (b) is the explanatory view showing other examples of cap 4. 

[0074] By the thing which illustrated and for which crevices 284-288 are made into a taper configuration like, flow to 
the crevices 284-288 of the ink lump 410 in the case of the above-mentioned wiping actuation (SI 12) is performed 
more promptly, and generating of a color mixture phenomenon can be suppressed more. 

[0075] Moreover, the water repellence of cap 4 front face improves by carrying out fluorine coating of the front face of 
cap 4 in drawing 3 (a) and (b), and the effectiveness of the flow of the ink lump 410 to crevices 284-288 becoming 
more prompt, and suppressing generating of a color mixture phenomenon further improves. Furthermore, since there 
are not adhesion of the ink lump 410 on cap 4 and fixing and stable recovery action can be performed, it is stabilized 
more and an image can be formed. 

[0076] Moreover, although it is R configuration like, the removal nature of the edge section of the heights 184-188 of 
drawing 3 (a) and (b) of the fixing ink in which the illustrated direction which made this part the shape of a square 
shape adhered to the nozzle plate 400 in rubbing actuation (SI 09) more, and a foreign matter improves. 
[0077] Drawing 6 is a graph showing the rate of flow (the ink rate of flow V) of the ink in the pressure (passage 
internal pressure P) concerning the ink in the passage accompanying the time amount progress (time amount t) when 
performing the above-mentioned recovery action, and passage, (a) shows the pumping pressure force and (b) shows the 
ink rate of flow. The ink flow from the ink tank 1 1 to the subtank 30 is indicated to be (+) of the ink rate of flow in 
drawing, and the ink flow from the subtank 30 to the ink tank 1 1 is indicated to be (-). 
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[0078] In Sequence B, S109-S1 13, and Sequence C correspond [ the sequence A in drawing ] to SI 14-S1 19 among 
[ S100-S108 ] the flow chart of drawing 4 , respectively. 

[0079] A field stops, as for ink, flowing in passage, after the sensor 36 of drawing 1 detects ink-full in the sequence A 
in drawing. In this field, the inside of passage is held at the high-pressure force. The air of the air space 38 in the 
subtank 30 is discharged by this high pressure from an air vent 37. 

[0080] Moreover, in Sequence B, since the atmospheric-air open valve 16 is wide opened by atmospheric air as 
mentioned above, it returns to atmospheric pressure gradually. At this time, the ink rate of flow is flowing from the 
subtank 30 to the ink tank 11. 

[0081] In Sequence C, the low voltage force has joined passage. As mentioned above, since the ink pack 1 1 is arranged 
in the location lower than the subtank 30, by Sequence B, the ink 40 in the subtank 30 is flowing gradually into the ink 
pack 11. Therefore, it flows into the subtank 30 again according to the low voltage force of said sequence C. 
[0082] Next, based on the flow chart of drawing 4 , explanation about the recovery action of this example is given. 
[0083] By establishing the setup time Tl by the timer S104, as mentioned above, the ink pack 1 1 is ink. - And it comes 
out and a certain thing can be detected easily. Moreover, since time setting is carried out by the timer SI 04, said high- 
pressure force is not pressurized beyond the need. Since the unnecessary pressure to the recording head 1 by the high- 
pressure force is not applied by this, there is no fear of damaging a recording head 1, and the life of a recording head 1 
can be kept long. 

[0084] Moreover, as mentioned above, by pressurization of the high-pressure force, the air bubbles mixed in the 
passage in a recording head 1 flow in the subtank 30, and form an air space 38. In order to pressurize the setup-time 
high -pressure force of a timer SI 06, the air of an air space 38 is discharged by atmospheric air from an air vent 37. 
[0085] Moreover, a delivery 401 performs disconnection and mutual actuation of cutoff to atmospheric air by rubbing 
actuation (SI 09) as mentioned above. When a delivery 401 opens wide to this atmospheric air, since the interior of a 
recording head 1 serves as high pressure by pressurization of the high-pressure force of a pump 18, it discharges ink 
from a delivery 401. The discharge of the ink at this time is easily changeable by changing the rate of the actuation to 
which the above-mentioned guide shaft 3 top is moved. Moreover, the pressure in a recording head 1 can be certainly 
made into the high-pressure force of a pump 1 8 by the setup time of a timer S 106. Therefore, it can always consider as 
a fixed ink discharge. 

[0086] Moreover, at the time of this rubbing actuation (SI 09), since the cap 4 and the nozzle plate 400 touch, a nozzle 
plate 400 and cap 4 are ground. 

[0087] That is, in order to discharge ink from a delivery 401 as mentioned above and to grind a nozzle plate 400 against 
coincidence, ink, a foreign matter, etc. which the air bubbles in a delivery 401 were discharged by atmospheric air with 
ink, and fixed to the nozzle plate 400 are eliminated promptly. Moreover, since the count Nl of rubbing actuation 
(S 1 09) is changeable with a count S 1 1 0, the above-mentioned ink discharge and the removal nature of ink and a foreign 
matter which fixed in addition to being changed easily are easily changeable. 

[0088] In addition, it cannot be overemphasized that exclusion of the ink which fixed to the nozzle plate 400, and a 
foreign matter is promoted by the ink discharge from the above-mentioned delivery 401. 

[0089] Moreover, the ink and the foreign matter which delivery 401 perimeter fixed by performing wiping actuation of 
S 1 1 2 are swept away, and the normal image moreover stabilized can be formed. 

[0090] As mentioned above, the subtank 30 is arranged so that the height to a horizontal plane may become high from 
the ink pack 1 1 . The ink 40 in the subtank 30 flows gradually in the ink pack 1 1 by setting the setup time of a timer 
SI 13 to 5 thru/or 20sec(s). At this time, the air bubbles which were not able to be discharged by pressurization of the 
above-mentioned high-pressure force, for example, the air bubbles which had stagnated at the stagnation point (location 
where ink cannot flow easily) of the passage in a recording head 1, flow in passage with ink by ink flow. 
[0091] Then, air bubbles can be made to flow into the subtank 30 certainly, without stagnating with a pump 18 at the 
stagnation point of said passage by making ink and air bubbles flow by the rate of flow by the pressurization of the 
above-mentioned low voltage force carried out slowly. 

[0092] By pressurizing the low voltage force after the pressurization of this high-pressure force, even if it is ink (for 
example, 20 ppm or more) with much dissolved quantity of gas in ink, the air bubbles in passage can flow in the 
subtank 30 certainly. 

[0093] Thus, more positive recovery action can be performed by pressurizing the low voltage force further after the 
pressurization by the high-pressure force. 
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[0094] Moreover, even if it is ink in which the above-mentioned tends to foam, the fine air bubbles generated at the 
pressurization by the high-pressure force by foaming which main air bubbles flowed into the subtank 30, and was 
generated in the pressurization by the high-pressure force flow in the subtank 30 by the pressurization by the low 
voltage force. 

[0095] Therefore, positive recovery action can be performed also in the ink which is easy to foam. 
[0096] About the whippability of ink, the one where environmental temperature is higher becomes more remarkable. It 
is because the viscosity of ink will fall and the surface tension of ink will become low, if environmental temperature 
becomes high. 

[0097] Then, in drawing 4 , the setup time of a timer SI 16 is beforehand set up according to the detection temperature 
of the above-mentioned thermistor 39. The setup time of a timer SI 16 is made longer than the case where the direction 
when environmental temperature is high is low. That is, pressurization time amount of the low voltage force with a 
pump 1 8 is lengthened. Even if the air bubbles generated by foaming in the pressurization of the previous high-pressure 
force by doing in this way are the high cases of the high environmental temperature of whippability, they can flow into 
the subtank 30 certainly. 

[0098] Moreover, when environmental temperature is low, the whippability of ink is not a problem so much. Therefore, 
time amount which shortens the setup time of SI 16 and recovery action takes can be shortened. 
[0099] Thus, by changing the setup time of a timer SI 16 with environmental temperature, positive recovery action can 
be performed regardless of environmental temperature. 

[0100] Moreover, if environmental temperature becomes high as mentioned above, the viscosity of ink will fall. In 
other words, I hear that the one where environmental temperature is lower becomes high, and it has the viscosity of ink. 

[0101] Then, the count Nl (SI 10) which is performing count assignment of rubbing actuation (SI 09) in drawing 4 is 
beforehand set up according to the detection temperature of a thermistor 39. 

[0102] For example, environmental temperature 3 1 thru/or 40 degrees C make 1 time environmental temperature 10 
thru/or 20 degrees C of environmental temperature 21 thru/or 30 degrees C of counts Nl 3 times 5 times. 
[0103] When the viscosity of ink changes with change of environmental temperature by doing in this way, the ink 
adhering to a nozzle plate 400 can be eliminated certainly. 

[0104] Moreover, the working speed in the above-mentioned rubbing actuation (SI 09) is beforehand set up by the 
difference in environmental temperature. Then, when a count Nl is changed with environmental temperature, the ink 
discharge from the delivery 401 in rubbing actuation (S109) can be controlled. It is made [ to make / many / an ink 
discharge ] quick to make said working speed late and few. 

[0105] That is, according to environmental temperature, the ink consumption in recovery action is controllable. 
Moreover, it can carry out certainly by changing the working speed of rubbing actuation (S109) also about exclusion of 
the ink lump 410 adhering to the 400th page of a nozzle plate, and changing the count SI 10 of rubbing actuation 
(SI 09). 

[0106] Moreover, regardless of the viscosity of ink, optimal recovery action can be performed by setting up the 
working speed of rubbing actuation (S109), and a count Nl (SI 10) according to the viscosity of the ink used for the ink 
jet recording apparatus of this invention. 

[0107] The meniscus in ink is formed in the delivery 401 of a recording head 1. When an impact strong against said 
meniscus is added, said meniscus will break, and the record failure which air trespasses upon the delivery 401 interior 
and cannot form a normal image will be generated. 

[0108] However, in this invention, passing speed of cap 4 is performed as 1.0 thru/or 2.0 mm/sec as mentioned above 
in the case of the actuation SI 01 which takes up the delivery 401 of a recording head 1 with cap 4 as the example of 
drawing 4 showed. Therefore, cap 4 can close a delivery 401 certainly, without giving most impacts to said meniscus. 
That is, in case cap 4 closes a delivery 401, an unnecessary record failure is not generated. 

[0109] Moreover, the effectiveness taken below by carrying out the regurgitation (following Flushing actuation) of the 
ink from the delivery 401 of a recording head 1 in the case of the actuation S101 which takes up the delivery 401 of a 
recording head 1 with this cap 4 is demonstrated. 

[0110] Since the ink regurgitation is more always than a delivery 401 stabilized and earned out in the case of the 
Flushing actuation, even if a little impact is added, said meniscus does not break. Therefore, generating of the 
unnecessary record failure in the time of the actuation S101 which takes up the delivery 401 of a recording head 1 with 
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the above-mentioned cap 4 can be suppressed further. 

[0111] Moreover, it is desirable to perform the frequency of the ink regurgitation which performs this Flushing 
actuation on the frequency below one half of the frequency (the maximum response frequency) of the limitation that the 
ink regurgitation of a recording head 1 can be performed (in this example, it could be 1kHz). The ink regurgitation 
from the delivery 401 of a recording head 1 is stabilized more by doing in this way, and ink consumption by the 
Flushing actuation can be lessened. 

[0112] Explanation is further added about the above-mentioned wiping actuation (SI 12) here. 

[0113] In the state of drawing 2 (a) after wiping actuation (SI 12), ink 40 is flowing from the subtank 30 to the ink pack 
1 1 as mentioned above. Therefore, when there is an ink lump 410 which cannot finish flowing to the crevices 284-288 
of cap 4, the ink tends to trespass upon a delivery 401 . Although the ink lump 410 which invaded from said delivery 
401 is ultralow volume, he is going to flow in the ink pack 1 1 gradually. In the usual recovery action performed with a 
common ink jet recording device, it does not result in generating of a color mixture phenomenon in about 410 ink lump 
of said ultralow volume. 

[0114] However, if said recovery action is performed for the ink pack 1 1 in the ink supply container 10 by large 
capacity or the user beyond the need, a color mixture phenomenon may occur in the ink 1 5 in the ink pack 1 1 by 
accumulation of the ink lump 410 of said ultralow volume. 

[0115] Then, in the flow chart of drawing 4 , the effectiveness further taken below by performing ****** Flushing 
actuation and performing the ink regurgitation in the state of drawing 2 after the wiping actuation SI 12 which opens a 
delivery 401 from cap 4 (a) is demonstrated. In addition, it is desirable to perform the frequency of the ink regurgitation 
at this time on the frequency below one half of the above-mentioned recording head 1 (in this example, it could be 
2kHz). 

[0116] As mentioned above, it can be stabilized, the ink regurgitation can be performed in the state of drawing 2 (a), by 
performing said Flushing actuation as a frequency below one half of a ****** response frequency, and the ink lump 
410 of the ultralow volume which moreover invaded from the delivery 401 by the above-mentioned wiping actuation 
(S 1 12) can be promptly discharged to the exterior of a recording head 1 . 

[01 17] Therefore, even if said recovery action is performed for the ink pack 1 1 by large capacity or the user beyond the 
need, a color mixture phenomenon does not occur, but the image of an always normal color can be formed. 
[0118] Moreover, the ink regurgitation of said Flushing actuation is divided into at least 2 times or more, and is 
performed (the divided time interval was set to about 0.2 thru/or 0.5sec(s) in this example). By doing in this way, while 
[ said ] dividing, the condition that the meniscus which does not perform the ink regurgitation was stabilized is made. 
Therefore, it is stabilized further and the image of a normal color can be formed. 

[0119] Moreover, a driving signal driving signal is inputted into a recording head 1 from a recording head drive circuit 
during the pressurization by the high-pressure force until it detects the ink-full of Sequence A in drawing 6 . The air 
which exists in the passage of a recording head 1 by doing in this way, and air bubbles are rocked, and it becomes easy 
to flow on the subtank 30 more promptly. Therefore, it can consider as the more nearly optimal recovery action. 
[0120] Moreover, the setup time SI 06 of the pressurization of the high-pressure force of drawing 4 can be set up short, 
and more efficient recovery action can be performed. 

[0121] Moreover, said air bubbles can be more promptly flowed on the subtank 30 by rocking the air bubbles in the 

passage of the recording head 1 generated by foaming in the pressurization of the above-mentioned high-pressure force 

in inputting [ in which ink does not come to carry out the regurgitation from a delivery 401 ] a driving signal into a 

recording head 1 in the case of the pressurization of the low voltage force of the sequence C of drawing 6 . 

[0122] Therefore, it can consider as the still more nearly optimal recovery action. Moreover, the setup time SI 16 of the 

pressurization of the low voltage force of drawing 4 can be set up short, and more efficient recovery action can be 

performed. 

[0123] Drawing 7 is the same graph as drawing 6 when dividing the pressurization of the above-mentioned high- 
pressure force in recovery action, and the pressurization of the low voltage force, and performing them. Like drawing 
6 , (a) shows the pumping pressure force and (b) shows the ink rate of flow. The ink flow from the ink tank 1 1 to the 
subtank 30 is indicated to be (+) of the ink rate of flow in drawing, and the ink flow from the subtank 30 to the ink tank 
1 1 is indicated to be (-). In addition, the sequence E in drawing performs the sequence B of drawing 4 , and the same 
sequence. 

[0124] In the sequence D in drawing, the pressurization of the above-mentioned high-pressure force is divided into 2 
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times, and is performed. S100-S106 are performed in the flow chart of drawing 4 , after that, the atmospheric-air open 
valve 16 can be opened and the condition can be easily performed by closing the atmospheric-air open valve 16 again 
after maintenance and setup-time progress setting time. 

[0125] Since more ink flow of passage can be generated in one recovery action by doing in this way, the air in more 
passage and air bubbles can be flowed on the subtank 30 promptly and efficiently. Therefore, still more efficient 
recovery action can be performed. 

[0126] Moreover, in the sequence E in drawing, the pressurization of the above-mentioned low voltage force is divided 
into 2 times, and is performed. After carrying out to SI 16 in the flow chart of drawing 4 , the atmospheric-air open 
valve 16 can be opened and the condition can be easily performed by closing the atmospheric-air open valve 16 again 
after maintenance and setup-time progress setting time. 

[0127] The air bubbles which stagnated to passage by doing in this way can be made to be able to rock by ink flow, and 
it can flow promptly by the subtank 30. That is, efficient recovery action can be performed still more certainly by one 
recovery action. 

[0128] In addition, it divides into the pressurization of the high-pressure force, the pressurization of the low voltage 
force, and each. Moreover, in this example, although 2 times each of the numbers of partitions were explained, even if 
it increases said number of partitions further, it is clear to do the same effectiveness so. 
[0129] 

[Effect of the Invention] The recording head which carried out two or more trains arrangement of the delivery which 
was explained above, and which has arranged two or more deliveries in the direction of a vertical, and have been 
arranged in said direction of a vertical in this invention like, An ink supply container, an ink supply means, and a pump 
means to feed ink from said ink supply container to said recording head, It has the cap means which sticks to the 
delivery of said recording head and closes a delivery. In the upper limit section of said cap In the cap which is equipped 
with a crevice which becomes lower than the upper limit of the field which sticks to the delivery of said recording head 
and closes a delivery, sticks to the delivery of said two or more trains, and closes a delivery The process which has a 
slot between the parts which contact the delivery of each of said two or more trains, and seals the delivery of said 
recording head with said cap means, The process which feeds the ink of said ink supply container to said recording 
head with said pump means after sealing said delivery, The cap means closing motion process which carries out setup- 
time closing motion of said cap means after said interior of a recording head is in a fixed pressure condition, The 
process which returns the internal pressure of said recording head to a normal state after closing said cap means, A 
setup-time halt of the process which isolates said cap means and said delivery, and said pump means is carried out. By 
performing recovery action which consists of a process which feeds ink in said head by making the pressure of said 
pump means into the low voltage force rather than feeding by said pump means after sealing the account delivery of 
back to front The air bubbles mixed in the passage in a recording head are discharged by atmospheric air, and can 
change the discharge of the ink by recovery action easily. Moreover, the color mixture phenomenon by recovery action 
does not occur, but an always normal image can be formed. 

[0130] Moreover, the pressure in a recording head can be certainly made into the high-pressure force of a pump. 
Therefore, it can always consider as a fixed ink discharge. Moreover, ink, a foreign matter, etc. which the air bubbles in 
a delivery were discharged by atmospheric air with ink, and fixed to the delivery side are eliminated promptly. 
Moreover, an ink discharge and the removal nature of ink and a foreign matter which fixed in addition to being 
changed easily are easily changeable. 

[0131] Moreover, the air bubbles which had stagnated at the stagnation point (location where ink cannot flow easily) of 
the passage in a recording head can also be certainly discharged from passage. 

[0132] Moreover, even if it is ink with much dissolved quantity of gas in ink, the air bubbles in passage can perform 
positive recovery action which can be eliminated certainly. 

[0133] Moreover, even if it is ink which is easy to foam, positive recovery action can be performed. 
[0134] Said ink jet recording device is equipped with a temperature detection means to detect environmental 
temperature, is that the feeding time amount of said low voltage force changes with detection results of said 
temperature detection means, and can perform positive recovery action regardless of environmental temperature. 
[0135] By making it longer than the case where the direction when said environmental temperature is high is low, said 
low-pressure feeding time amount can shorten time amount concerning recovery action, when environmental 
temperature is low, and even if it is the high case of the environmental temperature from which whippability poses a 
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problem, it can perform positive recovery action. 

[0136] Generating of the unnecessary record failure by breaking the meniscus formed in the delivery can be suppressed 
by carrying out the regurgitation of the ink from said delivery at the time of the process which seals the delivery of said 
recording head with said said cap means. 

[0137] Since it is stabilized and the ink regurgitation can be performed at the time of the process which seals the 
delivery of said recording head because the frequency at the time of carrying out the ink regurgitation is a frequency 
below one half of the maximum response frequency of said recording head, the unnecessary record failure by recovery 
action is not generated. 

[0138] After the process which opens said delivery with said cap means, by carrying out the regurgitation of the ink 
from said delivery, since color mixture ink can be promptly discharged to the exterior of a recording head 1, even if 
said recovery action is performed for an ink pack by large capacity or the user beyond the need, a color mixture 
phenomenon does not occur, but the image of an always normal color can be formed. 

[0139] Generating of a still more unnecessary record failure can be suppressed by dividing into at least 2 times or more 
the regurgitation of the ink from said delivery after the process which opens said delivery, and carrying it out. 
[0140] Since air and air bubbles can be more promptly discharged from passage in inputting said driving signal into 
said pressure generating means in the process which feeds the ink of said ink supply container to said recording head 
with said pump means after sealing said delivery, it can consider as the more nearly optimal recovery action. 
[0141] Moreover, since the time amount of pressurization with a pump can be set up short, more efficient recovery 
action can be performed. 

[0142] In the process which feeds ink in said head by making the pressure of said pump means into the low voltage 
force, in inputting [ in which ink does not come to carry out the regurgitation to said pressure generating means from 
said delivery ] a driving signal, it can flow more promptly and the air bubbles in the passage generated by foaming can 
be made into the still more nearly optimal recovery action. 

[0143] The ink which adhered to the delivery side when the viscosity of ink differed because the counts which open 
said cap means said setting time by the detection result of said temperature detection means in the cap means closing 
motion process opened setting time differ can be eliminated certainly. 

[0144] Environmental temperature is not asked but the ink discharge in recovery action can be controlled by the 
working speeds which open said cap means said setting time by the detection result of said temperature detection 
means in the cap means closing motion process opened setting time differing. 

[0145] Moreover, exclusion of the ink adhering to a delivery side can be ensured because the count which opens said 
cap means setting time differs from the working speed which opens said cap means in said cap means closing motion 
process setting time. 

[0146] Moreover, optimal recovery action can be performed regardless of the viscosity of ink. 
[0147] By dividing into at least 2 times or more said feeding at the process which feeds the ink of said ink supply 
container to said recording head with said pump means after sealing said delivery, and carrying it out, the air in further 
more much passage and air bubbles can be flowed promptly and efficiently, and still more efficient recovery action can 
be performed. 

[0148] Air bubbles can be flowed promptly and efficiently by dividing into at least 2 times or more said feeding at the 
process which feeds ink in said head by making the pressure of said pump means into the low voltage force, carrying it 
out, dividing feeding by said pump means after sealing said delivery into at least 2 times or more, and carrying it out. 
Therefore, efficient recovery action can be performed. 

[0149] An ink pack is ink by making that judgment whose ink in said ink supply container is an ink-end at the time of 
the process which feeds the ink of said ink supply container to said recording head with said pump means, after sealing 
said delivery. - And it comes out and a certain thing can be detected easily. Moreover, since the unprepared pressure to 
a recording head 1 is not applied in order not to pressurize said high-pressure force beyond the need, there is no fear of 
damaging a recording head 1 , and the life of a recording head 1 can be kept long. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view having shown the ink jet recording device in this invention. 
[Drawing 2] It is a cap actuation Fig. explaining actuation of a cap in equipment same as the above. 
[Drawing 3] It is the explanatory view in equipment same as the above showing a cap. 
[Drawing 4] It is the flow chart which shows the approach of recovery action. 
[Drawing 5] It is the explanatory view showing wiping actuation. 

[Drawing 6] It is the graph which shows the pressure in the passage when performing recovery action, and the rate of 
flow of ink. 

[Drawing 7] It is the graph which shows the pressure in the passage when performing recovery action, and the rate of 
flow of ink. 

[Description of Notations] 

I Recording Head 
4 Cap 

10 Ink Supply Container 

I I Ink Pack 

12 38 Air space 

15 40 Ink 

16 Atmospheric-Air Open Valve 
18 Pump 

20 Waste Ink Container 
21a, 21b Absorber 
22 Scraper 
30 SubTank 

32 Cap Closing Motion Frame 

36 41 Sensor 

37 Air Vent 
39 Thermistor 
184-188 Heights 
190-193 Slot 
284-288 Crevice 
410 Ink Lump 
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DRAWINGS 



[Drawing 1] 
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PROBLEM TO BE SOLVED: To manage 
consumption of ink pertaining the recovery 
operation by pressure supplying ink to a 
recording head while closing a jet port with a 
cap and opening/closing the cap after a 
required pressure is reached thereby 
controlling the quantity of ink to be discharged. 
SOLUTION: Upon delivery of an instruction for 
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close the jet port of the recording head 1 with a 
cap 4. Consequently, an atmospheric opening 
valve 16 is closed and a pump 18 is driven to 
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high pressure. Subsequently, the valve 16 is 
opened and rubbing operation is performed by 
a specified number of times. Thereafter, an ink 
mass adhering to the cap 4 is scraped by the 
scraper 22 of a waste ink container 20 and 
absorbed to an absorber 21a. After the cap 4 
is retracted and separated from the jet port, 
the valve 16 is closed and the pump 18 is 
driven at a low pressure to apply a low 
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2) cOG£<MV?i&4 1 Ocr;iwjg52 8 4 — 2 8 S^nffi, 

[0 0 7 5] $fc{33 (a) % (b) W^^yT" 

®w«/ktt^[R|JiL, 8 4-2 8 8— <D4 

4 1 0G>«tfT,#.fc D^^l^^gl^M^^i^ 

^^^^^^±^^0 sic** j/TM^trM^au 

[00 7 6] jEfc. IBI 3 (a) , (b) <Odi*U 8 4- 
1 8 8^y^ttBI^Lfc«tc:R^^>tiioTV-5 
rcOSB^fr^^t UfcJlJS,k9 7L^« (S 

10 9) t?© / X/w/i/- ^ 4 o o LfcKt'f y 



/2 

[0 0 7 7] E!6tt8tr3zK<73l2l^®^Srffofc^, Bffifl 

IV) ^t^7 7X'fc$. (a) tt^^^ffi*, 
(b) tt-< ^^«£3jf feip-T, 0*Y>^$fc3£<£> (+) * 
i^^V^ 1 3 0— <n<{i/9WL 

fl, (-) ^te^:/*^ 3 0*>^>f yft^t 1 1^ 

[0 0 7 8] m*¥*s-'f^*A\t.m4<n7n—f^—V 
+ 8100-8108, is—p>*BktS 10 9-S1 
1 3, is-tryxClZS 1 1 4-S 1 1 9l£«i«L# 

[0 0 7 9] ^-V^A^fel^® 

^3 8 ©SSUl^T'O' h 3 7l9*mSii5 t 

[0 0 8 0] ^--Jr^^BT'ttpttiEcO^^iC^ 
Mifcfr 1 6 jOS**fcM»SftTv*SfcMMfc^^ 

[0 0 8 1 ] V— 5r>^CTttfl£H=^^fitKI=*nfoo-C 
l itiW^3 0 

n^y^v^ 3 op*9£>-r ^ 4 oa-Y ^ 11^ 

[0 0 8 2] ^icS4 0^t3«-^^— Mcg<5£. 
[00 8 3] ffii&LttZvKif't^— S 1 0 

[0 0 8 4] ^r^<t^irSJBE^^*DJE^ioT 

[0 0 8 5] HtT^cOJ: ^fC9^>^®jf^ (S 1 0 

9) ia(?BtWU40 li^4JK*rLTBBj«[, «r<7)£ 
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IS 

k-rZ>^k&X2% 0 

[00 8 6] ~<7?7 tf>^$bf£ (S109) COt 

loos 73 apt,, tmnmM>?&n:mu4 o u 
•j^m^tt, [^^{c/xyb:rw-h4 0o^s^fc^, 

^®f£(S3 0 9) OPUftNl ir|Ejt*ri*<T?ft6fc 

100 8 8] ft. ;/;V-/u-h4 0 0^@lfl^>' 
i?, ^W^5fiS^£05t£tJq4 O 1 ^GO^V^fcH 

10 0 8 9] S 1 l 2 CO ¥>?m*&ff 0 r 

tT^tilP4 0 1|5IS^L^y^, *Mfc*S-»* 

[00 9 0] nu54LfcJt ^ id-y-^^ 3 Ott^^/^ 

Sivcv^S, ^^^-5 11360^^^^575^2 0 
sec r bX"y-/9>? 3 ofa<D4 y^40 tt-r 

* SftfMC J: o T h^kE« tsSJBE^) co^uJE laotifflL^ 
[0 0 9 1] *<0'<k. S\ZX*>m^(Di&m^tO 

[0 0 9 2] r^iSSJE^^JDH^O^^^^cOOTJit^tT 

[0 0 9 3] w60j: b tz.MFf.jj (c J: Siufflco^ K J£ 

[0094] iWa*oftiikt>*vw y^-cfoo-c 
Kffi*KiMDiE-eifcfi*[»fl«*^y^ 3 ort 

0F*J{3i^A*^5o 

[0 0 9 5] ^ot, jSi^I^-f^m^i^ 



14 

[0 0 9 6] ^^cOte&Vftic^LTte^&^&Tj^ 
[0 0 9 7] T\ gUl^^T*^— S 1 1 6<0 

[o o 9 8 i &itmm&mifite^m&izi6\,'>xi*<4 

<ofa£*>&tt.*:ti\Z}:f%MX'ttto\ t^XS 1 1 6 CD 

&&inQ*i&)bk {sX\9mmm^frz&ffft&m<-f% 

[0 0 9 9] w60«t 9tC^-r^-S 1 1 6«»Jt*Mfl* 

[0 10 0] tt»<DJc$fc:.13M«a«fc<fca* 

[oioil t^x\ M4*(D5¥>y§hm cs i o 

9) ©lBl«Jft3fe*rffoTV^ia«N 1 (SI 10) 

[0 10 2] ^ttf^S 1 0 75^2 O'CttlHl&N 1 
J5S4 0tl5 1@i:t^ 

[0103] rto^otci-srtx-S^a^^^ici 
4 o 0(c#^ufc>T >^tt*si^»t5r ta<T-£r 

[0 10 4] £fcmj3£<07^>^8lf£ (S 1 0 9) T-C0 

J; 9 im&N 1 ^fit^liiJi >T 4> "7 
f^S&fE (S 1 0 9) T-G0&f:djp4 0 XfrbWs? 

[0 10 5] ap*j, ^?agi^^TEom®i^-eco>f 

ffijf^ (s i 0 9) fl0»fMfi«£*., 7t"y^ (s 
109) ©w*si i o«r«*.*rtt?Wlfct?5ri: 

V^^X^^ttttli^-fc-tt-C^O^SM^ (SI 0 9) 

<r>®vmm, is^n i cs 1 1 o) ims:^^ 
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[0107] SSgfe^ v K 1 ©i±f±l □ 4 0 1 (CfM lw 

v xflWtfjhDfc'-s - * * xtwti* qtaj 

^L7t«t 5 t*+y^4tiaj^s' k i retain 4 o i 
fcSKCttfrS 1 0 laftM:^ 1Mftl!OTJ:J>£**y:?4 0> 
$8ri£5«:l- 0 75^2- Omm/secatft? 9 

6. fi&*>, ^^^y4-CHtfiiP4 0 l £&CRMc s 
foio9l y 7*4 -cissies' Ki^et 

mo 4 0 l £SCS&f£S 1 0 1 <D&fc§Eflk^:y KlOPfc 
tfcjn4 0 1 £"9 -t' OSlT^yW^WifW 

[0 110] 7 7yis>yWlft<7>m*ftlCl±mu 4 0 1 

yr4T»iE«fc^y Kiwettaa4 0 i£g<r£jf£s i o 

[0111] rco^^y V>-i/t!]^^fT5^>^ 

w^Sl^LV^ (*^tttlkHziLfc) , t<D£ 

?{ct-5 r tT*icis— ^ Ki wqtttin 4 o ia>tb<7W v 

[0 1121 rr-e^^^^^V^Sftflz (S 1 1 2) 

[oil s) w&*>mzp<< wirmt (s 1 1 2) <o 

&<F>mZ (a) <DifcmT~{±«<>? 4 Ottt^^^ 3 0 
4 <73CDSP 2 8 4-2 8 8 ICAJi,*fufeV V ^^410 

t-f^c Buiaatabn 4 o 1 «t ^ALfc-ry^M4 1 o 

[0 114] L4»LfrPb<<V*ttltttfl»l Ort«)-f> 



(9) 

ty^4H!tliin4 o i £&8£H-a?-< tr^ftflss 

1 1 2C0^^|^2 (a) ^^fig-C. SPlWSE^y W*' 
SM^W HiW&ft *> Z. k -C^^^T^i-^ 

(*3Effi«T?tt 2 k H z t Ufc) . 

[0116] MttOflttlH 2(a) OWfifi-C. BPft^cffi 

io ©rM tfi/^Sbft! (s 1 1 2) 9*fcajP4 0 1 £9 

gALfcftti^H 1 0 y K 

[0 1 1 7] ioU^A'j'^ 1 l«s*39*, ^v>ht 

< t t> 2 @£iL iiz^w irn 9 cmmm-ciM" 

[0 1191 06iC*3V^-C'>— 7*>*A<ZM ^ 
- mi"* * X~<D&JEJ) ^ «t 5»R3, ses^ 

so [0 12 0] £.tzm4<Dfo&?J<Di}m<nW£feB!ffflS 1 0 
[0 12 1] m6W—tr^*C<Ol&mX<DttlE. 

[0122] ttoTS^fida/jciaattfpiTrsrt^T? 

[0 12 3] 0 7ttfBl^»^*3ltSnusB<7>KE7J©A] 
ffiv (aE^AlUBE4r»#lt"CfTofct#o. ®6 k\*m 

nf'yvvhz* metmmz (a) ft^ym^. 
Cb) i:Mv*Msi£;r<t-o a^^aEaw <+> t 
tt*f >^ ^ i i ^e>*^ >^ 3 0— (?m ^^^j 

^, ( ) t«:Wv^3 0i>^^^^iiA. 
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10 12 4] H+^-^^^D^ttH5«E^SIE^6O^0ffi 
fcV^TS i 0 0 — S 1 0 6£fTl/\ *&B;ft# 

[0 12 5] i«3jtdK-r-&r.i:-?*lEI«>Hffi»f1£-ett 

[0126] ^fcEi^^— ^^E-C(i^<7>teffi^3<73 
^DEE$r2|RHC^S»JUT?ToT^ > S 0 i4^7o-f-V- 
h fcfcV S 1 1 6 igff o fcft , 1 6 £BS 

[0127] ^ ^ ct 9 \c-tz> z. t x-ffi.m\z&mLft&m 

[0 12 8] HJfcb;ficD;&Djth, (£JE>J^AIJE, 
[0 12 91 

-Y^«&^at^ a&ia-Y>^m#&» 

0t>ft<«cSJ:5*fia««:«ii, IfflBflKftai »«fcffl P 

EW:fflPfc«r«IH-|-*xafc, AWE* 

U r fti 32— s/ Krt i- v * £JEi£-*- 

?Stt*fll^#a EJ&WEt- <D#ffl&£ 
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[0130] $>t v Sft^y KftcojE^mgtctfv:/ 
^^t*-t^$5K:#ffla6*t. *fcBtUinafKB#Lfc-f 

io [0131]**:. Krt©*B©tt*jft (-f > 

[0 13 2] Sfc, -fy^^»^*ft^VW>j7 
[0 13 3] fSi^lVy^T'&ot^ 

ftBttttfttrf? #t?5 6o 

[0134) 0iilB-< V£ i** y ME®3£attgS#iB&£ 
[0 1 3 5) ffillEi^OffiS^MfliWrEBSffl^^SiV^ 

[oi36] ifiieittjfe*^ y y^aic * 5 nftfeieB^-y 

K^sttti R4rffi Hi-fi XSB*«C, ^JlS&fcaiP^ 1 ?^ 

zttft-rz^tx, tta3Pi^flfesnfc^=^*^*«t 

So 

[0 13 7] mBS&ro-v KW5fcttJp€:«M'f 

[0 13 8] *J?S#-yy^»K:i:i)WSiatffiPS:M< 

[0139) tnie?tdb r < x^^?^^. tfrfaotw p 
a^e> w-r ^ettjj^^ < ^ 1 2 isjst±^»ay its 

[0140] BU5B?tttl P Lfc^iCiiulQ^V^Ift 
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[oi4i] ^K>y(c j: *;&ofiE<&tfra**5< 

[0142] *(Hfc*>y«k«>JBE^*«IE* t LTttlE 
[0 14 3] «tfE*-^y^a«:ajEB>fflBB<+^j/^ 

[0 14 4] 8U5E^r^^^|^^S:^rg3&a<^r J r^7 B 

[0 14 5] Jfflffi*ry^*&*5B^raiffl<@ 

»£>ran < afafKue^jR44c a - * -c> etta n m m 

[0 14 7] HUBB»tfcbPS:VfeWL/tmt-HU52#^^a 

(0 14 8] fi&ffi^V^acOEE^tiaBE^t UTflWE 
< tfc2EJei±K:^Si|UTIt«SU MEefcaiP«r®KL 

[0149J Uftte!±*n«r*Bl!tfc«(clKraE*>r*« 



£0 

/f y ^ - x> Kt'$>5 ? r £T\ 'fy^^ 
s<«o 

[EU] ^fljTtfM^^y hSi»3£iB*7j*L.&a 

[Bis] ra±asaic*5tf5. ^+y^$ti^3ft^i-^ 

tig] 3 ] |pJ±3£Stc*3tf£* *-ty^«r^1-KWH-c*> 
£, 

[IE 4] IHHK»fp^ftfir^i-^o-^^-h^*>6. 

[HI7] M»fpfrffofcfc*<o«*rtojaEAfc-<>'^ 

1 K»^y K 
4 ^riry^ 

10 *^?w&mm 

1 1 << 9 
12, 38 <£SU5 
15,40 -o* 
1 6 *MHtt# 

1 8 

2 0 S-O^fc^S 
2 1a. 21b ® 

2 2 l* — 

3 0 ^75^2 

3 2 ^-vy^ffi^WiK 

3 6,41 

3 7 ^T-O- h 

3 9 

18 4—188 

19 0—193 ffi 

2 8 4—2 8 8 |»I5B 
410 
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